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SUMMARY

An investigstion has been made to evaluste the effects of vertical
height of the horizontal tail on the static longitudinal stability of a
model heving & wing with 35° of sweepback, an aspect ratio of 4.5, a
taper ratio of 0.5, and WACA 64AO1O sections. The investigation also
included the effects of adding a partial-span, leading-edge chord exten-
slon to the outer portions of the wing. The tests were made in the
Ames 12-foot pressure wind tunnel at a constant Reynolds number of
2,000,000 and Mach pumbers up to 0.92. At a Mach number of 0,20, tests
were also made at a Reynolds number of 11,000,000.

Results of tests of the model with the tail in the high position
indicated large forward movements of the center of pressure at moderate
1ift coefficients for Mach numbers below 0.92. Lowering the borizontal
tall was effective 1n improving the stability by reducing & loss in
tail effectiveness at the high 1ift coefficlents for all Mach numbers
below 0.90. Effective downwash at the tail computed from the force and
moment date and wing-wake surveys indicated that the improved stability
wlth the low tail resulted from more favorable downwash characteristics
at the high angles of attack.

Addition of the leading-edge extension to the wing with the taill
in the low position eliminated the forward movement of center of pres-
sure at moderate 1ift coefficients for all Mach nmumbers below 0.90. At
Mach numbers of 0,90 and 0.92, addition of the leading-edge extension
resulted in only minor changes in the stability.
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INTRODUCTION

Adverse varlations in the longitudinal stabillty of swept-wing
alrplanes during certaln phases of flight produce objectionsble flying
characteristics that have been the subject of considerable study during
the past few years. Some of the stability variations have been elimi-
nated or considerably reduced by the use of stall control devices, but
other unsatisfactory longitudinal stability charscteristics, particu-
larly those occurring at high subsonilc Mach numbers, have not been
emensble to Improvement by use of such devices. One airplane which has
typilcal longitudinal instability at high speed and moderate 11ft coef-
ficlents was the subject of flight investigations (refs. 1, 2, and 3)
which indicated that modifications to the wing, such as the addition
of vortex generators or fences, did not produce adequate improvements
in the stabllity. An investlgation In the Ames 12-foot pressure wind
tunnel of & model with a wing similar in plan form to that of thig air-
plane also indicated that addltion of a fence and leading-edge chord
extensions do mot result in satisfactory stabllity, since they failed
to eliminate & forward movement of the center of pressure at the higher
angles of attack at Mach numbers sbove 0.85 (see ref. &4).

Although the objectionable stebllity changes apparent from. the
date in reference 4 were attributeble primarily to the pitching-moment
characteristics of the wing-fuselage combination, they were aggravated
by variations in the contribution of the tail to stability, indicating
that an improvement might be realized by locating the tail in & region
where downwash distributlon or wake effects would be more favorable,

Wind-tunnel tests of various models with swept wings, such as
those reported in references 5, 6, and 7, have indicated that the tail
contribution to stability at high angles of attack could be increased
substantially by locating the tall near the wing chord plane extended.
The model described in reference It had the tall 22 percent of the wing
semispan above the wing chord plane extended, which corresponded to the
tail position of the swept-wing alrplane that was the subJect of f£flight
tests reported 1n reference 1. For the investigation described iIn the
present repori, the same model was tested in the Ames 12-foot wind tun-
nel with the tall in & low position, 8-percent semispan above the wing
chord plane extended. This position was selected in order to duplicate
the location of the horizontal tail of an airplane (similar to the one
previously mentioqed) which was modified for flight tests with the tail

at the bottom of the fuselage.
The results described in this report include wake surveys at the

tail as well as the evaluation of the effective wing downwash at the
two tail locations. In addition, the effect of adding one of the
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leading-edge chord extensions employed in the tests reported in refer-
ence lt wvas investigated on the model with the tall in the low position.

NOTATTION

A1l areas and dimensions used in the following symbols refer to

the unmodified wlng:

b

c

Cav

(¢]]

wing span

local wing chord parallel to the plane of symmetry

average chord, %?

section 1ift coefficient

J(',b/z cfdy
wing mean aerodynamic chord,-igz——————
L7 eay
dr
drag coefficient, ==&
a5y
1lift
1ift coefficient, ——
2 qu

pitching-moment coefficient about the quarter-point of the
pitching moment

97

incidence of the horizontael tail measured from body center
line, negative when trailing edge is up, deg

wing mean aerodynamic chord,

length of body

tall length, distance from the quarter-point of the wing mean _
eerodynamic chord to the quarter-point of the horizontal-
tail mean aerodynamic chord

free-stream Mach pumber
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free-stream dynamlc pressure
Reynolds number baesed on wing mean aerodynamic chord
local radius of body
maximum radius of body
erea of semispan wing
8¢ Ut
SwC

coordinate in the longitudinal direction, parallel to the
plane of symmetry

horizontal-tall volume,

coordinate in the latersl dlrection, normal to the plane of
symmetry

coordinate in the vertical direction, parallel to the plane
of symmetry

angle of attack measured from body center line, deg

downwash angle, deg

acy /a q
tall stability parsmeter, - _(acp/aa)y < t) (
(aCr/aa) o

1lift-curve slope, per deg

tail-control effectiveness parameter, measured at a constent
angle of attack

tail efficiency factor (ratioc of the 1lift-curve slope of the
horizontal tail when mounted on the fuselage in the flow
field of the wlng to the lift-curve slope of the isolated
horizontal tail)
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Subscripts

b body
t horizontal tail

w wing
MODEL DESCRIPTION

The geometry of the model is shown in flgure 1 and in table I. A
photograph of the complete model with the tail in the high positlion 1s
shown in figure 2(a). Details of the comstruction of the wing, leading-
edge extension, body, and tail have been discussed in reference .,

The basic wing had the quarter-chord line swept back 35°, an aspect
ratio of 4.5, and a taper ratio of 0.5. The wing sections in planes
perpendicular to the guarter-chord lire were the NAGA 64A010. The
leading-edge chord extension accupled the outer U2 percent of the wing
semispan (figs. 1 and 2(b)). The coordinates of a section with the
lSJpeicent-chord leading-edge extension are shown in table IT of refer-
ence 4,

The horizontal tail was not swept and had an aspect ratio of k4.3
end a taper ratio of 1.0. The sections of the tall were the NACA 63A00L.
The tail height 1s defined as the perpendicular distance between the
wing chord plane extended and the 0.25 ¢ point of the tail (fig. 1).
In this investigation, the tall position equal to 22 percent of the
semispan sbove the extended wing chord plane 1s referred to as the high
tail position (figs. 1 and 2(c)) and the tail position 8 percent of the
semispan above the extended wing chord plane is referred to &s the low
tail position (figs. 1 and 2(d)). For both the high and the low tail
rositions, the horizontal-tail surface was supported above the fuselage
center line by & vertlcal steel strut. The Juncture between the strut
and the taill surface in each case was enclosed by streamlined fairings
made of mehogeny (figs. 2(c¢) and 2(d)). The incidence of the tail is
referred to the body center line and was changed by rotation about
the 0.50 ¢ 7point of the tail.

The alr-stream survey rake was mounted on an extension of the body
spar at spproximately the same location as the tail (figs. 2(e) and 2(£)).
The stagnation pressures were measured by 25 tubes on each of three
rakes, each rake being located at a different spanwlse station. The
statlic pressure at the tall was assumed equal to the free-stream static
pressure. The downwash angles were also measured at three spanwise
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stations. The longitudinal, vertical, and spanwlse positlons of the
tubes In the survey rake are given in table I. The wake was surveyed
in a plane 0.1 ¢y behind the leading edge of the tail and the down-
wash angles were measured 0.7 cy &head of the leading edge of the
tall.

TESTS

Measurements of 1ift, drag, and pltching moment were made for the
model and its components in the followlng combinations: (1) the wing,
body, and high tall fairing; (2) the wing, body, and low tail fairing;
(3} the wing, body, and high tail; (4) the wing, body, and low tail;
(5) the wing with a h42-percent-span, 15-percent-chord leading-edge
extension, body, and low tail. '

The majority of the data were obtained at a Reynolds number
of 2,000,000 at Mach numbers from 0.20 to 0.92. At a Mach number
of 0.20, data were also obtalned at s Reynolds number of 11,000,000.
Force measurements were made through a range of angles of attack of -10°
to 25° for the model with the high tail and -3° to 25° for the model
with the low tell, except at the higher Mach numbers where the range
wag reduced by the limitations of wind-tunnel power and by choking
conditions.

The model with the unmodified wing was tested wlth staebilizer
incidences of 0°, -2-1/2°, and -5° for both the low and high tall posi-
tions. The model with the leading-edge extension and the tall in the
low position was tested with the tail at 0° incidence.

Local downwash angles and dynamic-pressure losses in the region of
the tall were measured throughout the angle-of-attack ranges for which
force and moment data were obtalned.

CORRECTIONS TO DATA

The data have been corrected for jJet-boundary effects, for con-
striction due to the tunmnel walls, end for model-support tare forces.

Corrections to the data to account for Jet-boundary effects due to
1ift on the wing have been computed by the methods given in reference 8.
The corrections, which were added to the angles of attack, drag coeffil-
clents, and the pitching-moment coefficlents are shown 1ln table II.
The dats have been corrected for the constriction due to the tunnel
walls by the methods of reference @ and are llisted in table II, The

F e
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effect of the sweep on the blockage corrections has not been taken into
account. Tare corrections to account for the drag due to the exposed
area of the turntable were applied by subtracting the values shown in
table IT from the measured drag coefficients.

No evaluation was made of the Interference between the model and
the turnteble, and no compensatlon was made for the tunnel-floor boimd-
ary layer which had a displacement thickness of l/é inch at the turn-
table.

Corrections to the survey-rake-tube locations were made to account
for the dilisplacement of the rake under load. The survey reke was
tested separately and rotated in pitch to obtain a calibration of the
flow angle tubes for measuring locsl downwash at The various Mach
numbers.

RESULTS AND DISCUSSIOR

Effect of Tall Height

Lift, drag, and pitching-moment chsracteristics.- The 1ift, drag,
and pitching-moment characteristics at a Reynolds number of 11,000,000
ard a Mach number of 0.20 are shown in figure 3 for the model with the
tail in the high position and in figure 4 for the model with the tail
in the low position. Data for the tall-off configuration, which are
also shown in figures 3 and 4, show an sbrupt forward movement of the
center of pressure near maximm 1ift. When the tail was added in the
bhigh position there was arn even larger Fforward center-of-pressure move-
ment, indicating that the tall was destabilizing at the higher 1ift
coefficients. Adding the tall in the low position eliminated practi-
cally all the forward center-of-pressure movement (fig. 4). Lowering
the tall had no effect on the stability characteristics at the lower
11t coefficients.

The 1if%t, drag, and pitching-moment characteristlcs at a Reynolds
number of 2,000,000 and at Mach numbers of 0.20 to 0.92 are shown 1n
figure 5 for the model with the tall in the high position and in fig-
ure 6 for the model with the tail in the low position. Data for the
tall-off configuration, which are also included in figures 5 and 6,
indicate the forward movements of center of pressure occurred initially
at lower 1lift coefficients and extended over & greater range of 1ift
coefficients than &t a Reynolds number of 11,000,000 and a Mach number
of 0.20 (fig. 3). Addition of the tail in the high position resulted
in increased stability up to the 1ift coefficilent at which severe insta-
bllity occurred with the tail off, but above this 1lift coefficlent, the
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tall did not increase the stablllty of the model, and in some instances
at the higher 1ift coefficients the resulting instabllity was greater
than without the tail. Lowering the horizontal tall extended the 1ift-
coefficient range over which the taill increased the stebllity of the
model, reduclng the abruptness and the extent of the forward center-of-
pressure movement at the high 1lift coefficients for Mach numbers

below 0.90. Lowering the tall failed to improve the lopngitudinal sta-
bility at the high angles of attack at a Mach number of 0,90. At a
Mach number of 0.92, addition of the tall in either position resulted
in an increase in the static margin throughout the entire lift-
coefficient range.

Effective downwash at the tail.- The effective downwash angle at
the horizontal tall was computed from the force and moment data and is
shown in figures 7 and 8. Figure 7.shows the effect of tail height
and ReynoXds number on the effective downwash at a Mach number of 0.20
whille figure 8 shows the effect of Mach number at a Reynolds number
of 2,000,000. ’

In general, the angles of attack at which large increases in de/ﬂa
occurred corresponded to the angles of atiack at whlch instablllity was
evidenced in the pitching-moment data (figs. 3 through 6). The data in
Pigures 7 and 8 show that de/da at moderate and high anglies of attack
increased more rapidly with angle of attack with the tall in the high
position than in the low position. It is evident that the varying
effects of tail height on tail contribution to stability may be atirl-
buted, to a large extent, to the vertlical distribution of downwash
Pbehind the wing.

Tail stability perameter.- If the rate of change of q:/q with
angle of attack is neglected, the comtribution of the horizontal tail
to the statlc longltudinal stability can be represented by the expres-
sion:

%ﬂ T (fiz?}g:b (s )ve (1- 48

This tall stabllity parameter 1s shown as a function of the angle of
attack in figure 9 for the two tail heights at Mach numbers of 0.60, 0.80,
and 0.90. Also shown in figure 9, are the three individual factors

which contribute to the total tail effectliveness. The values of chﬁmm
for the horizontal tail alone at the various Mach numbers were obtalned
from reference 10 and corrected for the small difference in aspect ratio.
The tail efflclency factor was computed by meansa of the equation

...
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<qt acm> 1
(=) = -
1 it/ (acp/aa), Vi

At Mach numbers of 0.80 and below, it is seen that the high tail
was lneffective at angles of attack above 10° or 11° because the rate
of change of downwash with angle of attack attained a value of unity
and, thus, the tall stability parameter went tc zerc. ILowering the
horizontal tail was effective because it plasced the tail in a more
favorable downwash fileld for which de/da was always less then unity.
lowering the tail caused a slight reduction in 1 As will be
shown in a following section, this was & result of e low tail moving
into the wing wake.

The preceding statements have been restricted to Mach numbers less
then 0.80. That the same general effect existed at a Mach number of 0.85
can be seen from inspection of figures 5(d), 6(d), and 8. At a Mach
number of 0.90 (fig. 9(c)), the tail contributed to the stability at all
angles of attack and there was little effect of varying the vertical
height of the horizontael tail. The instability of the complete model
at angles of attack above about T° was a result of the large and abrupt
forward shift of the center of pressure of the wing-body combination.

Theoretical downwash at the tail.- The theoretical downwash at the
horizontal tail was calculated by the method of reference 11 and is com-
pared with the effeciive downwesh calculated from the measured forces
and moments in flgure 7. The spanwise disiribution of 1ift on the wing-
fuselage combination necessary for the prediction of the downwash was
calculated by the method of references 12 and 13 and is shown in
figure 10.

In general, the theoretical variation of downwash with angle of
attack was in gbod agreement with the experimental variation in the low
angle-of-attack range for both tail heights. The small differences
between experimental and theoretical values of de/da (fig. 7) for the
high and low taill positions may be attributed to certain assumptions of
the theory employed (ref. 11). The assumption that the vortex sheet
behind the wing was planar is a probable source of error; the degree to
which the sheet was rolled up at the location of the tail is not known.
A further source of error probebly lies in the failure to take into
account the effect of the fuselage, except insofar as it influences the
wing 1ift distribution.

Downwash angles were not accurately predicted at the higher angles
of attack. It 1s known from previous studies that flow sepsration had
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occurred at the wing tip at the higher angles of attack with an accom-
panying distortion of the span loading that could not be predicted by
the theory.

Wing-Wake and Iocal Downwash Measurements

The dynamic-pressure loss in the wake of the wing-fuselage combina-
tion and the angle of local downwash near the horizontal tall are pre-
sented in figures 11 through 1k.

Location of the wing wake.- The location of the wake has been
determined from measurements of the total pressures behind the wing-
fuselage combination at a position corresponding to 14 percent of the
chord of the tall behind the tail leadling edge and at three spanwise
stations. The results of these wake measurements are presented as the
ratio of the decrement ln dynamic pressure at the tall to the free-
stream dynamic pressure Aq/g as a& function of vertical distance from
the body center line. Data are presented in figure 11 for angles of
attack of 0°, 4O, 80, 120, and 16° at & Reynolds mumber of 11,000,000
and a Mach number of 0.20, and in figure 12 for a Reynolds nmumber of
2,000,000 and at Mach numbers from 0.20 to 0.92. The two vertical
locations of the horizontal tall are identified as well as the wing
chord plane extended. Of the three survey rakes used, two were located .
wilthin the tail semispan at positions 0.18 b/2 and 0.33 b/2 from the
plane of symmetry, whereas the third wes at 0.47 b/2 which was beyond
the tip of the tail semispan. Accordingly, the vertical locations of
the high and low tail have not been indicated in the figures pertaining
to the rake at 0.47 b/2.

At a Reynolds number of 11,000,000 and & Mach number of 0.20, the
high tail was completely above the wake at angles of attack up through
16°, whereas the low tall moved into the center of the wake at an angle
of attack of 12°., Throughout the Mach number range and at & Reynolds
number of 2,000,000 (fig. 12), both the high and low tail are seen to be
outside the region of large wake losses at angles of attack of 8° and
below. At an angle of attack of 12° (fig. 12(d)), the low tall had
moved Into the center of the wake, whereas the high tail was still ‘ebove
the weke except at the extreme tip. At 16° angle of attack, the low tail
had moved below the center of the weke and the tip of the high tail had
moved 1Into the weke at the higher Mach numbers. At the higher angles
of attack, the thickness of the wake and its dilsplacement sbove the
chord plene of the wing increased markedly with lateral dlstance from
the plane of symmetry, especially at the higher Mach numbers. This was -
a direct result of the separation on the outer portlion of the wing
semispan.
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It is obvious from the foregoing that the lower tail passed
through the wake In the angle-of-attack range up to 16° whereas the
high tail was effectively above the wake except at the extreme tip.
The improvements in longitudinsl stability st the higher angles of
attack as a result of lowering the horizontal tail thus came about in
splte of an unfavorable wake effect rather than becasuse of any favor-
able effect. A s8till lower tail position would probably benefit from
a favoreble downwash variastion with angle of attack without being
penalized by moving into a region of reduced dynamic pressure et the
precise angle of ettack where the maximum tailil contribution to stabil-
ity is desired.

Iocal downwash messurements.- Figures 13 and 14t present the varia-
tion of local downwash angle with angle of attack for three spanwise
stations at a Reynolds number of 11,000,000 and a Mach number of 0.20,
and at & Reynolds number of 2,000,000 and Mach numbers from 0.20 to 0.92.
It may be noted that only the innermost survey station (0.25 b/é) was
within the extremity of the tail span, although the middle downwash
station at 0.40 b/2 was just beyond the tip of the tail. The downwash
survey was slightly above the low tail postion.

A detalled study of local downwash In the region of the tall was
not attempted during tests of the model with the survey rake., The
downwash data obtalined at the survey-tube locatlons provided some
information in regard to the spanwise distribution of downwash, partic-
ularly as this distribution of downwash varied at high angles of attack
of the model.

At a Reynolds number of 11,000,000 and & Mach number of 0.20 (fig. 13),
de/dm was nearly constant up to angle of attack of 12° and showed
little variation with spanwise location, except at the outermost survey
station at the highest angles of atteck. For low angles of attack, the
data presented in figure 1L show little variation in the values of de/dm
with spanwlse location throughout the range of test Mach numbers. At the
higher angles of attack, the values of de/da increased wlth increasing
spenwise distance at all the Mach numbers. The angles of attack at which
the increases in de/da took place corresponded fairly closely with
those shown in figure 8 for the effective downwash.

Effect of a Leading-Edge Extension

A previous wind-tunnel investigetion of this same model (ref. L)
has shown the effects of various leading-edge chord extensions on the
static stabillity of the model with the high tall. The most effective
of these leading-edge chord extensions (0.15 ¢ extension from 0.58 b/2
to tip) has been tested with the tall in the low position, and its effects
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on the longltudinal characteristics are presented in figures 15 and 16.
At a Reynolds number of 11,000,000 and a Mach mumber of 0.20 (fig. 15),
the 1ift curve for the model with the leadlng-edge extension remalned
linesr to a higher angle of attack than for the model with the unmodi-
fied wing, resulting in an increase in meximum 1ift coefficlent. At
maximm Lift the stell was mild without a large loss of 11ift.

The effect of the leading-edge extension on the 1lift, drag, and
pltching-moment characteristics of the model at various Mach numbers is
shown in figure 16. The pitching-moment data (fig. 16(b)) indicate that
addition of the leading-edge chord extension eliminated or delayed to
higher 11ft coefficients the forwerd shift of the center of pressure at
Mach numbers below 0.90. The lift and drag data in figure 16 indicate
an increase of lift-curve slope end a decresase of drag coefficlent at
the higher 1ift coefficients for the same range of Mach numbers. A com-
parison of the pitching-moment data for this model at these Mach numbers
with data presented in reference 4 for the model with the high tail
indicates a greater static margin at all the higher 1ift coefficlents
when the tail was in the low position. However, the effect of the
leading-edge extension on the stebllity in the high-lift-coefficlent
range was slightly smaller with the tall in the low position (fig. 16(b))
than in the high position (ref. 4). Similar observations were made from
another investlgation of leading-edge extensions wilith varigble tall
height (ref. 5). At a Mach number of 0.90, the 1lift coefficilent at
which & forward shift of the aerodynamic center occurred was decreased
slightly by lowering the tail although the total center-of-pressure
movement was not as large as with the high tail. At a Mach number of 0.92,
the pltching-moment characteristics remained essentially unaltered with
addition of the leading-edge extension.

CONCLUSIORS

An investigatlon has been made of the effects of horlzontal-tall
height and of a L42-percent-semispan, leading-edge chord extension on the
longitudinal characteristics of a model with a 35° sweptback wing. The
results of these tests and of alr-stream surveys in the region of the
horizontal tail indicate the following:

1. ILowering the taill from 22 percent to 8 percent of the wing
semispan above the wlng chord plane extended reduced the forward move-
ment of the center of pressure of the model with the unmodified wing at
moderate to high 1ift coeffilclents at all Mach numbers up to 0.90 and at
a Reynolds number of 2,000,000. At a Reynolds number of 11,000,000 and
& Mach number of 0.20, lowering the taill practlically eliminated the for-
ward center-of-pressure movement, The variation of calculated downwash
angles with angle of attack indicated that there were adverse stabllity

L
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effects due to & reglon of large downwash at the position of the high
tall and that they could be partially avolded by locating the tail in
the low position. However, &t Mach nmumbers of 0.90 and gbove, no large
adverse effects of downwash were observed and the varlations of sta-
bility with 11ft coefficient could be attributed largely to the longi-
tudinal characteristics of the wing and fuselage. Lowering the tail
at these Mach numbers had little effect on the steblility.

2. Wake surveys ln the region of the tall indicated that the
efficlency of the low tail was reduced somewhat by the fact that it
moved into the center of the wing wake at moderate angles of attack.

3. Addition of the wing leading-edge extension to the model with
the low tail eliminated the forward movement of the aerodynsmic center
at moderate 11ft coefficlents for Mach numbers up to 0.90, but provided
little change at Mach numbers of 0.90 and 0.92.

Ames Aeronasutical Lgboratory
National Advisory Committee for Aeronautics
Moffett Field, Calif., Oct. T, 1953
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TABLE I.- GEOMETRY OF THE MODEL

Wing (without leading-edge extension)

ASPECt TALEIO « o o v o v o o o o o o o c 6 « o v o s s 4 e« . B5
TAper TAL10 ¢ « o o o ¢ ¢ o o o o o o s o « o ¢ s o o o « « « 0.5
Sweep of quarter-chord 1inNe . « « « « « o « « o ¢ « o« o« « » o 39°
Section normal to quarter-chord 11ne . « « ¢« + ¢ « « o o & 6&A01o
Area (semispan) Q@ F£ « ¢ ¢« ¢« ¢« ¢ ¢ ¢ o ¢« o o ¢« 2 o o o« o B U443
Mean aerodynamic chord, Pt « + « « « « ¢ o« « s o o o « o « o L4358
Dihedral, d€E « o o ¢ o o o« o o o ¢ s o s o s s a o o s s o s « 0
Tncidence, GEE « « « ¢ o ¢ o s 2 o s o s s o « o ¢ o o s o « o 0.5
Position on DOAY « « ¢ ¢ ¢« o « ¢ o o« « a« s ¢ o« « ¢« ¢« « o« mnmid-wing

Wing (leading-edge extension)

Extension of chord ahead of normal leading edge . ¢ ¢« ¢« » . O
Position of inbosrd extremity of leading-edge extension 0.58

Body

Finen-ess ratio L] - L ] L] . L - * - L] L - - - L ] . . L] L L . . - 12. 5
Length., f‘t [ ] * . L - * . - - - . L] . L - . - . - L] L 4 - - . - 7 . 292
Frontal area/wing 8re& . . « + « « + « « « o « ¢« » o o « « 0,0303

Horizontal Tail

ASPECE TBEIO ¢ o o o v v ¢ o ¢ o o o « o ¢ o o 4 o o s ¢ « o 2.333
Taper Yabio . o o ¢ o o o « ¢ o o e ¢ o 2 s o s a o« o o« « o « 1O
SWeeD, G8EZ ¢+ « ¢ ¢ ¢ ¢ o + o o e o« 8 2 o T o 0 e v 4 e o 5 o e
SECHION v o ¢ s o o ¢ o o o o o o o o « o ¢ « o « » o NACA 63A00L
Area (semispan), 8Q Tt ¢ o ¢ ¢ o o ¢ o ¢ o « o ¢ o« o o o « o 0,542
Tail length (1¢) « . . . e e e e e s s e s e e e . 2.2 €
Vertical distance above wing chord plane extended

High t811 o o o « o o o o« « o o ¢ o o o o s s o o « - 0.2271bf2

LOW 5211 o o v o« o o « o o o o o o o o o o « .+« . 0.081b/2
Incidence of 811 .+ . « ¢« ¢ « « « o o o . . 09 -2-1/2°, ang -5°
Tail volume, S£l+/Su€ =« « o o o « ¢ o « o o o s o « o« o+ « 0.273

Survey rake

Total-pressure-tube locations
Longitudinal distance from quarter-chord point of wing to
total-pressure tUDES ¢« o « ¢ o « ¢ « o. 0 ¢ o« ¢ s o & o« 2,20 €

“!ﬂgﬁ!”

e
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TABLE I.- GEOMETRY OF THE MODEL - Concluded

BExtent of vertical dilstance covered by total-pressure tubes
in reference to wing chord plane extended
Below wing chord plane extended « o« « + « o« » = o o 0.04 b/2
Above wing chord plene extended . . « = e« o « = » » 0.28 b/2

o/a 0:8 vel2)
b/f2 (1:38 bi/e)

Spanwise posltions of total-pressure tubes .

Dowvnwash-tube locatlons
Longitudinal distance from quarter-chord pcoint of wing to
BUXyeY tUDe . o o 2 o ¢ o o a o o o o a s s o o s s ¢ o l.92¢C
Vertlical dlstance of survey tubes above extended

ChOTA DLANE ¢ o ¢ o o o o o ¢« « o ¢ o o o o o o o o « 0.12b/2
Spanwise stations of survey tubes . « « . . . 0.25 b/20.Th by/2)
0.40 v/2 (1.16 by /2)

0.5% b/2 (1.59 by /2)
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TABLE II.- CORRECTIONS TO DATA
() Corrections for Jet-Boundary Effects

ACm/CL
- 2
M |aw/cr | Aop/on Wing-body | Wing~body-tail
0.20 {0.384% | 0.00590 0.0010 0.004k
B0 L .397 .00600 .0016 .0061
.80 | k15 00607 .0020 L0077
.85 | Jhueh 00605 .0023 .0084
.90 | .38 .00602 .0027 L0097
92 | JH5 00601 .0031 0104

(b) Corrections for constriction due to tunnel walls

Corrected Uncorrected g corrected
Mach number | Mach number | @ uncorrected
0.200 0.200 1.002
. 600 <599 1.003
.800 LTOT 1.005
.850 .846 1.006
.S00 .892 1.010
.920 909 1.012

(c) Tare corrections

R<10-8 | M | “Diare
11 0.20 | 0.0043
2 .20 .00k5
2 .60 0045
2 .80 .0050
2 .85 0053
2 .90 .0057
2 .92 .0060

7
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Figure 1.- Drawlng of the complete model.
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(b) Leading-edge extension.
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Figure 2.- Photographs of the model.

(a) Model with tail in high position.



(c) High teil position.

Figure 2,~ Continued.

(d) Low teil position.
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(e) Model with rake attached.

Figure 2.- Concluded.
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(f) Wake survey rake,
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_ Effective downwash angle, ¢, deg
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